Abstract. Cannibalism of the entire brood by mouthbrooding males was observed in the cardinal fish, Apogon doederleini, in warm temperate waters of southern Japan. This filial cannibalism always occurred within a day of spawning. Males preferentially ate broods produced by females smaller than themselves and by non-resident females, and always changed mates after cannibalism. Cannibalistic males re-mated more quickly than males whose broods were experimentally removed. These results indicate that cannibalistic males take advantage of multiple mate availability, by eating the first brood and rearing the second. It is suggested that filial cannibalism in this fish is associated with mating strategies of females that can shorten inter-spawning intervals by changing mates. 1996 The Association for the Study of Animal Behaviour
Filial cannibalism, the eating of offspring by parents, is well known in teleost fish, especially paternal species (reviewed by Dominey & Blumer 1984) . In general, males make a large parental effort but a smaller gametic investment than females. They may parasitize the production of females by consuming their zygotes to offset the cost of parental care.
Filial cannibalism is categorized into partial and entire brood cannibalism. Rohwer (1978) suggested that partial brood cannibalism would give a parent the energy to care for the remaining brood and to keep in good physical condition. Theoretically, if partial brood cannibalism represents an investment in the remainder of the current brood, the incidence of partial brood cannibalism will increase with brood size (Sargent 1992). In contrast, entire brood cannibalism is more likely when broods are small (Ochi 1985; Petersen & Marchetti 1989; Petersen 1990) . When the return from a small current brood does not exceed the cost of parental care, the parent will stop providing care and may even eat its entire brood (Rohwer 1978; Dominey & Blumer 1984) . By cannibalizing the brood, the parent may re-allocate its time and energy to the future brood cycle.
The reproductive loss entailed by entire brood cannibalism is compensated effectively if the parent re-mates quickly. The likelihood of entire brood cannibalism will increase as the opportunity for re-mating increases, and mate availability may be an important factor in determining whether to cannibalize the brood. However, no studies have examined the incidence of filial cannibalism in relation to mate availability; most reports on filial cannibalism are based on circumstantial evidence from the analysis of stomach contents (but see Hoelzer 1988; Petersen & Marchetti 1989) .
The marine cardinal fish, Apogon doederleini, is a paternal mouthbrooder. Males fast during the mouthbrooding periods which can amount to 80% of the entire breeding season (May-October; Okuda & Yanagisawa 1996) . They cannibalize entire broods more frequently in the late breeding season when their physical condition deteriorates. Deterioration of male physical condition may be an important factor in the incidence of filial cannibalism (Okuda & Yanagisawa 1996) , as also suggested in some other fish species (Rohwer 1978; DeMartini 1987; Marconato & Bisazza 1988; Petersen & Marchetti 1989; Petersen 1990; Belles-Isles & FitzGerald 1991) . However, in A. doederleini several males estimated to be in
